Cell type-specific modulation of cell growth by transforming growth factor beta 1 does not correlate with mitogen-activated protein kinase activation.
Transforming growth factor beta 1 (TGF-beta 1) is a multifunctional cytokine that positively or negatively regulates the proliferation of various types of cells. In this study we have examined whether or not the activation of the mitogen-activated protein (MAP) kinases is involved in the transduction of cell growth modulation signals of TGF-beta 1, as MAP kinase activity is known to be closely associated with cell cycle progression. Although TGF-beta 1 stimulated the growth of quiescent Balb 3T3 and Swiss 3T3 cells, it failed to detectably stimulate the tyrosine phosphorylation and activation of the 41- and 43-kDa MAP kinases at any time point up to the reinitiation of DNA replication. TGF-beta 1 also failed to stimulate the expression of the c-fos gene. Furthermore, TGF-beta 1 synergistically enhanced the mitogenic action of epidermal growth factor (EGF) without affecting EGF-induced MAP kinase activation in these fibroblasts, and it inhibited the EGF-stimulated proliferation of mouse keratinocytes (PAM212) without inhibiting EGF-induced MAP kinase activation. Thus, the ability of TGF-beta 1 to modulate cell proliferation is apparently not associated with the activation of MAP kinases. In this respect, TGF-beta 1 is clearly distinct from the majority, if not all, of peptide growth factors, such as platelet-derived growth factor and EGF, whose ability to modulate cell proliferation is closely associated with the activation of MAP kinases. These results also suggest that the activation of MAP kinases is not an absolute requirement for growth factor-stimulated mitogenesis.